Prenatal alcohol treatment attenuated postnatal cocaine-induced elevation of dopamine concentration in nucleus accumbens: a preliminary study.
Prenatal alcohol exposure has been shown to damage the developing central nervous system (CNS) in a variety of ways, including neuroanatomical anomalies, neurochemical imbalance, and neuropharmacological dysfunction. The present study investigated one of the functional aspects of dopaminergic system in neonatal rats exposed prenatally to a binge-like alcohol paradigm by measuring dopamine concentrations following a single postnatal cocaine challenge. Pregnant Sprague-Dawley rats were given daily intragastric intubations of 5.1 g/kg alcohol solution from embryonic day (E) 1 to 20. Pair-fed and ad lib-fed animals served as controls. On E33 (usually postnatal day 10), offspring from all groups were given injections (IP) of either 0, 20, or 40 mg/kg cocaine. Animals were sacrificed and the substantia nigra/ventral tegmental area (SN/VTA) and nucleus accumbens (NAc) were dissected for the determination of dopamine concentrations using HPLC. Basal dopamine levels (0 mg/kg cocaine group) did not alter as a function of prenatal alcohol treatment in either region. However, acute cocaine injection increased the dopamine content in NAc, but not in SN/VTA, in ad lib-fed animals, and this elevation in dopamine level was significantly attenuated by prenatal alcohol treatment in both female and male animals, and by prenatal pair-fed treatment in male animals. Taken together, these results indicate that there appears to be a regional difference in acute cocaine-induced dopamine elevation, and prenatal binge-like alcohol exposure significantly alters the functional responsiveness of dopaminergic system in NAc. Furthermore, these data suggest that male offspring may be more sensitive to stress-associated or nutritional influences during gestation.